Abstract. The Isotopy Conjecture for Oriented Matroids states that the realization space over the real number field of an oriented matroid is path-connected. We provide a nonuniform counterexample of rank 3 on 42 points.
sgn(det(f(sl),...,f(Sk)))C{0, 1,--1} gives an oriented matroid. An oriented matroid is said to be uniform if 0 does not take the value 0 on k-tuples of distinct elements.
If S is a finite set of cardinality n, then a real-representation of M(S) may be thought of as a vector in R"k, and we may ask whether the set of all real-realizations of M(S) is connected in the usual topology of R nk. That this should be so for all realizable oriented matroids is the Isotopy Conjecture for Oriented Matroids, due to Ringel [4] , and considered by Goodman and Pollack [3] , Bokowski and Sturmfels [2] , and Sturmfels [5] . The conjecture is known to be true for uniform rank-3 oriented matroids of up to nine points, and for oriented matroids admitting a reduction sequence, while failing for partial oriented matroids (where the signs are left unspecified for some k-tuples) already for small examples [5] . We now provide a counterexample to the conjecture consisting of a rank-3 oriented matroid on 42 points. This example is highly nonuniform, and leaves the conjecture restricted to uniform oriented matroids intact.
The idea of the counterexample is quite simple. We consider a rank-3 matroid which requires one of two roots of a quadratic polynomial to be used in any realization over the reals in projective canonical form, and is otherwise projectively uniquely realizable. Such a matroid may be constructed by well-known techniques of geometric addition and multiplication (see Chapter 1.7 in [6] ). This gives two real realizations with the property that every real realization of the particular matroid must be projectively equivalent to one of the two. Hence the realization space of the matroid has two components. The difficulty is in finding a particular quadratic polynomial and choosing a particular matroid with only two such realizations up to projective equivalence, so that all of the nonzero determinants take the same sign in both realizations. We choose the polynomial x2-93x+2161, which has roots approximately equal to 47.618 and 45.382. In the representation in Table 1 , we let r denote either of these roots. The projective uniqueness of the two realizations follows from the fact that every point after the first five points is the intersection of two lines determined by proceeding points. The requirement that r be a root of the above polynomial is simply the specification that the determinant of points 28, 41, and 42 is zero. The proof is then completed by exhaustive verification, accomplished on a personal computer, that every determinant is positive, negative, or zero in one realization if and only if it is positive, negative, or zero (resp.) in the other realization.
